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DETAILED ACTION 

1. Claims 1-17,19-31,33 were examined. 

Section I: Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicants submission filed on 

09/1 7/2007 has been entered. 

Section II: Non-Final Rejection 

Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

4. Claims 1-17,19-31 and 33 are directed to computing atomic molecular level 
species spectral transmittances. This claimed subject matter lacks a practical 
application of a judicial exception (law of nature, abstract idea, naturally occurring 
article/phenomenon) since it fails to produce a useful, concrete and tangible result. 

Specifically, the claimed subject matter does not produce a useful result 
because the claimed subject matter fails to sufficiently reflect at least one practical 
utility set forth in the descriptive portion of the specification. More specifically, while 
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the described practical utility is directed to computing atomic molecular level species 
spectral transmittances, the claimed subject matter relates ONLY to calculating 
transmittance values which is nothing more than to manipulate data. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-17,19-31 and 33 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Abreu et al., (US Patent 5,315,513; hereafter Abreu). Abreu teaches a 
moderate resolution model and computer code used to predict atmospheric 
transmittance and background radiance in the microwave, infrared, visible and near 
ultraviolet spectral regions (abstract). 

Claim 1. A band model (abstract, line 17) method for determining individual atomic and 
molecular species spectral transmittances (abstract, lines 2 and 4) through a gaseous 
medium (examples, column 18, lines 51-53), the method comprising the steps of: 
providing atomic and molecular transition data (column 4, lines 1-14) for a given 
spectral range and atmospheric conditions ("atmospheric transmittance", column 3, 
lines 23-27, lines 13-34 especially); selecting a spectral region to be considered; 
dividing the spectral region into a number of spectral bins (columns 4 and 5, lines 59- 
68,1-5, respectively discuss the 1 cm spectral bins, the atmospheric molecules at their 
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various temperatures) that determine a spectral resolution (column 3, lines 1-11, 
"spectral regions"), each band model (abstract, line 17) having a width of; calculating 
atomic and molecular species line center (column 14, linesl 9-21) absorption from at 
least an equivalent width (column 15, lines 1-25, especially lines 1-3) of the atomic and 
molecular transitions (suggestion of molecular activity, "molecular profiles", column 4, 
line 10)centered within each spectral bin (column 4, lines 59-68); calculating line tail 
(column 14, lines 5-17, especially line 18)absorption (column 13, line 3) within each a 
spectral bin bins (columns 4 and 5, lines 59-68,1-5, respectively discuss the 1 cm 
spectral bins, the atmospheric molecules at their various temperatures) from atomic and 
molecular transitions (suggestion of molecular activity, "molecular profiles", column 4, 
line 10)not centered within the bin; determining atomic and molecular species spectral 
transmittances (abstract, lines 2 and 4)for each spectral bin(column 4, lines 59-68), the 
spectral transmittances (abstract, lines 2 and 4)having a value which is a function of at 
least the calculated line center (column 14, linesl 9-21 )absorptions and the calculated 
line tail (column 14, lines 5-17, especially line 18)absorptions (column 13, line 3); and 
using the determined spectral transmittances (abstract, lines 2 and 4) in analysis of 
atmospheric optical (mention of Optical beams, column 4, line 17) sensor (block 
diagram of sensor system, column 3, line 3) data. 

Claim 2. The method of claim 1 , wherein the spectral bins (column 4, lines 59-68) have 
a width of about 0.1 cm" 1 . 
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Claim 3. The method of claim 1 wherein the calculating line center (column 14, Iines19- 
21)absorption step includes calculating, from an exact expansion, a bin Voigt (column 
14, lines 63-66)equivalent width (column 15, lines 1-25, especially lines 1-3) of atomic 
and molecular transitions (suggestion of molecular activity, "molecular profiles", column 
4, line 10)whose centers lie within the spectral bin (column 4, lines 59-68). 

Claim 4. The method of claim 3, wherein the exact expansion is an exact modified 
Bessel functions (well known mathematical functions)expansion. 

Claim 5. The method of claim 3, wherein the calculating line tail absorption (column 
13, line 3) step includes subtracting line- tail absorption (column 13, line 3) as 
calculated from a column strength, a Lorentz (column 14, lines 12-14) half-width 
(column 14, lines 5-17, especially line 14), a Doppler (column 14, lines 63-67) half- 
width (column 14, lines 5-17, especially line 14), and a line tail (column 14, lines 5-17, 
especially line 18)spectral displacement (suggestion of tail contributions, columns 13, 
lines 20-24). 

Claim 6. The method of claim 3, wherein the calculating line center (column 14, 
Iines19-21) absorption step includes determining a Voigt (column 14, lines 63-66) line- 
shape function computed at specific frequencies (examples of spectrum charts, figures 
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Claim 7. The method of claim 1, wherein the line tail (column 14, lines 5-17, especially 
line 18)calculation step includes calculating line tail absorption (column 13, line 3) 
within each bin (column 4, lines 59-68) from atomic and molecular transitions 
(suggestion of molecular activity, "molecular profiles", column 4, line 10)centered 
outside of the bin (column 4, lines 59-68) using Pade (well known mathematical 
functions) approximant spectral fits to Voigt (column 14, lines 63-66) absorption 
coefficient curves. 

Claim 8. The method of claim 7, wherein the line tail absorption (column 13, line 3) 
calculation step includes determining a database of temperature (column 12, line 5) 
and pressure dependent Pade (well known mathematical functions) approximant 
spectral fits to Voigt (column 14, lines 63-66)absorption coefficient curves. 

Claim 9. The method of claim 8, wherein there are five Pade (well known mathematical 
functions) parameters. 

Claim 10. The method of claim 8, wherein Pade (well known mathematical functions) 
parameters are determined from summed line tail (column 14, lines 5-17, especially 
line 18)spectral absorption coefficients (column 12, line 52). 
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Claim 1 1 . The method of claim 10, wherein each bin (column 4, lines 59-68) has a 

center and two edges, and one Pade (well known mathematical functions) parameter is 
determined at the center of the bin, and one at each edge of the bin (column 4, lines 59- 

68). 

Claim 12. The method of claim 10, wherein one Pade (well known mathematical 
functions) parameter is the derivative of the absorption coefficient (column 12, line 52) 

with respect to a normalized spectral variable at the line center. 

Claim 13. The method of claim 10, wherein one Pade (well known mathematical 
functions) parameter is the integral of the spectral absorption coefficient over a spectral 
band (e.g. spectrum chart, figure 2). 

Claim 14. The method of claim 8, wherein the Pade (well known mathematical 
functions) database is generated for a plurality of temperatures (column 12, line 5) 
(column 2, line 10). 

Claim 15. The method of claim 8, wherein the Pade (well known mathematical 
functions) database is determined for a plurality of pressures (suggestion or mention of 
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pressure in relation to the line center using the Lorentz equation, column 13, lines 49- 
55). 

Claim 16. The method of claim 1 , wherein the line center (column 14, Iines19- 
21)absorptions are calculated from atomic and molecular transitions (suggestion of 
molecular activity, "molecular profiles", column 4, line 10)centered no more than half a 
spectral bin (column 4, lines 59-68) width from the bin, (column 4, lines 59-68) and the 
line tail absorption (column 13, line 3) are calculated from atomic and molecular ' 
transitions (suggestion of molecular activity, "molecular profiles", column 4, line 10)not 
centered within a half spectral bin from the bin. 

Claim 17. A model method for computing (element 710 "computer") the contribution of 
line centers to a determination of individual atomic and molecular species spectral 
transmittances (abstract, lines 2 and 4) through a gaseous medium (examples, column 
18, lines 51-53) the method comprising the steps of: providing atomic and molecular 
transition data (column 4, lines 1-14) for a given spectral range and atmospheric 
conditions ("atmospheric transmittance", column 3, lines 23-27, lines 13-34 especially); 
selecting a spectral region to be considered; dividing athe spectral region into a number 
of spectral bins (column 4, lines 59-68)that determine a spectral resolution (column 3, 
lines 1-11, "spectral regions"), each bin having a width of less than 1.0 cm " 1 (mention 
of Optical beams, column 4, line 17) depth less than 1.0 cm -1, column 4, lines31-33); 
calculating a bin Voigt (column 14, lines 63-66)equivalent width (column 15, lines 1-25, 
especially lines 1 -3) of atomic and molecular transitions (suggestion of molecular 
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activity, "molecular profiles", column 4, line 10)centered within each spectral bin (column 
4, lines 59-68) from an exact expansion; determining atomic and molecular species 
spectral transmittances (abstract, lines 2 and 4)for each spectral bin, (column 4, lines 
59-68) the spectral transmittance (abstract, lines 2 and 4)having a value which is a 
function of at least the calculated equivalent width (column 15, lines 1-25, especially 
lines 1-3) (e.g., spectral resolution width, column 4, lines 50-54): and using the 
determined spectral transmittances (abstract, lines 2 and 4)in analysis of atmospheric 
optical (mention of Optical beams, column 4, line 17) sensor (block diagram of sensor 
system, column 3, line 3) data. 

Claim 19. The method of claim 17, wherein the spectral bins (column 4, lines 59- 
68)have a width of about 0.1 cm-\ 

Claim 20. The method of claim 17, wherein the exact expansion is an exact modified 
Bessel functions (well known mathematical functions)expansion. 

Claim 21 . The method of claim 17, wherein the calculating step includes subtracting 
line- tail absorption (column 13, line 3) as calculated from a column strength, a Lorentz 
(column 14, lines 12-14) half-width (column 14, lines 5-17, especially line 14), a 
Doppler (column 14, lines 63-67) half-width (column 14, lines 5-17, especially line 14), 
and a line tail (column 14, lines 5-17, especially line 18)spectral displacement 
(suggestion of tail contributions, columns 13, lines 20-24). 
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Claim 22. The method of claim 17, wherein the calculating step includes determining a 
Voigt (column 14, lines 63-66) line-shape function computed at specific spectral 
frequencies (examples of spectrum charts, figures 6 and 7). 

Claim 23. A method for computing (element 710 "computer") the contribution of line 
tails to the determination of individual atomic and molecular species spectral 
transmittances (abstract, lines 2 and 4) through a gaseous medium (examples, column 
18, lines 51-53) the method comprising the steps of: providing atomic and molecular 
transition data (column 4, lines 5-1 1 )for a given spectral range and atmospheric 
conditions ("atmospheric transmittance", column 3, lines 23-27, lines 13-34 especially); 
selecting a spectral region to be considered; dividing athe spectral region into a number 
of spectral bins (column 4, lines 59-68)that determine a spectral resolution (column 3, 
lines 1-11, "spectral regions"), each bin (column 4, lines 59-68)having a width of less 
than 1 .0 cm " 1 (mention of Optical beams, column 4, line 1 7) depth less than 1 .0 cm " 1 , 
column 4, lines31-33); calculating line tail absorption (column 13, line 3) within each 
bin from atomic and molecular transitions (suggestion of molecular activity, "molecular 
profiles", column 4, line 10)centered outside of the bin (column 4, lines 59-68) using 
Pade (well known mathematical functions) approximant spectral fits to Voigt (column 14, 
lines 63-66) absorption coefficient curves; determining atomic and molecular species 
spectral transmittances (abstract, lines 2 and 4) for each spectral bin, (column 4, lines 
59-68) the spectral transmittance (abstract, lines 2 and 4)having a value which is a 
function of at least the calculated line tail (column 14, lines 5-17, especially line 
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18)absorptions (column 13, line 3):and using the determined spectral transmittances 
(abstract, lines 2 and 4)in analysis of atmospheric optical (mention of Optical beams, 
column 4, line 17) sensor (block diagram of sensor system, column 3, line 3) data. 

Claim 24. The method of claim 23, wherein the calculating step includes determining a 
database of temperature (column 12, line 5) and pressure dependent Pade (well known 
mathematical functions) approximant spectral fits to Voigt (column 14, lines 63-66) 
absorption coefficient curves. 

Claim 25. The method of claim 24, wherein there are five Pade (well known 
mathematical functions) parameters. 

Claim 26. The method of claim 24, wherein Pade (well known mathematical functions) 
parameters are determined from summed line tail (column 14, lines 5-17, especially 
line 18)spectral absorption coefficients (column 12, line 52). 

Claim 27. The method of claim 26, wherein each bin (column 4, lines 59-68) has a 
center and two edges, and one Pade (well known mathematical functions) parameter is 
determined at the center of the bin(column 4, lines 59-68), and one at each edge of the 
bin (column 4, lines 59-68). 
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Claim 28. The method of claim 24, wherein one Pade (well known mathematical 
functions) parameter is the derivative of the absorption coefficient with respect to a 
normalized spectral variable at the line center. 

Claim 29. The method of claim 24, wherein one Pade (well known mathematical 
functions) parameter is the integral of the spectral absorption coefficient (column 12, 
line 52) over a spectral band (e.g. spectrum chart, figure 2). 

Claim 30. The method of claim 24, wherein the Pade (well known mathematical 
functions) database is generated for a plurality of temperatures (column 12, line 5) 
(column 2, line 10). 

Claim 31 . The method of claim 24, wherein the Pade (well known mathematical 
functions) database is determined for a plurality of pressures (suggestion or mention of 
pressure in relation to the line center using the Lorentz equation, column 13, lines 49- 
55). 

Claim 33. The method of claim 23, wherein the spectral bins (column 4, lines 59-68) 
have a width of about 0.1 cm ~ 1 . 
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Section III: Response to Arguments 
112/ Double Patenting 

7. Applicants are thanked for addressing this issue. Rejection is withdrawn from the 
previous office action. 

101 

8. Applicants are thanked for addressing this issue; however, the applicants' 
response is non-persuasive. 

MPEP 2102.02 states: 

"[E]ven though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a 
product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process." 
It's not the process that is patentable but the product itself. Thus the claims resemble 
data manipulation of atmospheric transmittances, thus representing an abstract idea. 

Using a transfer algorithm, MODRAN4, to gather and manipulate abstract 
specific data, in this case is nothing more than data manipulation of spectral 
transmittances for atmospheric optical sensors. 

MPEP 2106.02 Section IV states: 

The subject matter courts have found to be outside >of, or exceptions to,< the four 
statutory categories of invention is limited to abstract ideas, laws of nature and natural 
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phenomena. While this is easily stated, determining whether an applicant is seeking to 
patent an abstract idea, a law of nature or a natural phenomenon has proven to be 
challenging. These three exclusions recognize that subject matter that is not a 
practical application or use of an idea, a law of nature or a natural phenomenon is 
not patentable. 

See, e.g., Rubber-Tip Pencil Co. v. Howard, 87 U.S. (20 Wail) 498, 507 (1874) 
("idea of itself is not patentable, but a new device by which it may be made practically 
useful is"); Mackay Radio & Telegraph Co. v. Radio Corp. of America, 306 U.S. 86, 94, 
40 USPQ 199, 202 (1939) ("While a scientific truth, or the mathematical expression of it, 
is not patentable invention, a novel and useful structure created with the aid of 
knowledge of scientific truth may be."); Warmerdam, 33 F.3d at 1360, 31 USPQ2d at 
1759 ("steps of locating' a medial axis, and creating' a bubble hierarchy . . . 
describe nothing more than the manipulation of basic mathematical constructs, 
the paradigmatic abstract idea"). 

Rejection as set forth above stands. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicants' 
disclosure: 

Wan et al., "Effects to Temperature-Dependent Molecular Absorption of the Thermal Infrared Remote 
Sensing of the Earth Surface", IGARSS 1992 pg. 1242-1 245: teaches the effect of temperature-dependent molecular 
absorption coefficients on thermal infrared spectral signatures. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mr. Tom Stevens whose telephone number is 571-272- 
3715. 

If attempts to reach the examiner by telephone are unsuccessful, please contact 
examiner's supervisor Mr. David Vincent 571-272-3080. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov.. Answers to 
questions regarding access to the Private PAIR system, contact the Electronic Business 
Center (EBC) (toll-free (866-217-9197)). 



David Vincent 

Supervisory Patent Examiner 
Tech Center 21 00 
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